This study aimed to validate the Swedish version of the Prolonged Grief Disorder-13 tool (PG-13) by examining its psychometric properties, including factor structure, discriminant and concurrent validity. The PG-13 was assessed in a sample of Swedish parents who had lost a child to cancer 1-5 years previously. The sample included 225 parents (133 mothers and 92 fathers) with a mean age of 46.02 years (SD = 8.15) and 16.0% met the criteria for Prolonged Grief Disorder (PGD). A principal component analysis was performed, and the results supported a one-factor structure of the PG-13. The PG-13 was shown to have high internal consistency and intelligible associations with concurrent psychological symptoms and grief rumination as well as with known risk factors for PGD. These results indicate satisfactory psychometric properties of the instrument, thus supporting the use of the PG-13 as a valid measure of PGD.
Introduction
Grief is a normal reaction to loss, and includes psychological, physical, spiritual, social and cultural dimensions (Stroebe et al., 2008; . Most bereaved individuals find that time heals their suffering as they go through their grieving process and they adjust to the loss of a loved one. However, for some the grieving process is debilitating, intense and persistent; they appear "stuck" in their grief (Jordan and Litz, 2014; Maercker et al., 2013a; Prigerson et al., 2009 ), a phenomenon commonly called prolonged grief. Prolonged Grief Disorder (PGD), introduced by Prigerson et al. (2009) is characterized by persistent yearning, preoccupation with the deceased and intense emotional pain that causes significant functional impairment, and lasts more than 6 months after the loss. A shortened version of PGD is proposed for inclusion in the forthcoming 11th revision of the WHO International Classification of Diseases (ICD-11; WHO), due by 2018. The Diagnostic and Statistical Manual of Mental Disorders version 5 has introduced criteria for persistent complex bereavement disorder (PCBD), where it is classified as a condition for further research, and can be diagnosed 12 months after the loss. Even though there are differences between PGD and PCBD, they are essentially the same (Maciejewski et al., 2016) .
Research has shown that grief after the death of one's child is more intense and prolonged than after other losses (e.g. of a spouse or a parent) (Middleton et al., 1998; Rando, 1983) and bereaved parents are a risk group for developing PGD (Kersting et al., 2011) . Lichtenthal et al. (2015) found a PGD prevalence rate of 12.0% in bereaved parents 6 months to 6 years after the loss and McCarthy et al. (2010) reported a prevalence rate of 10.3% among cancer-bereaved parents, an average of 4.5 years after the loss. Other common mental health problems in bereaved parents include anxiety, depression (Kreicbergs et al., 2004; Rosenberg et al., 2012) and posttraumatic stress (Djelantik et al., 2017; He et al., 2014; Ljungman et al., 2015) . In addition, parents with unresolved grief reported significantly greater deterioration in psychological health than parents whose grief had resolved (Lannen et al., 2008) .
It is important to identify vulnerable bereaved individuals at risk for severe health concerns, such as PGD, so they can be offered interventions to reduce the associated distress and dysfunction. An instrument that is frequently used to assess persistent and prolonged grief is the Inventory of Complicated Grief-Revised (ICG-R). Prigerson et al. (1995b) showed that he ICG-R had good psychometric properties and a factor analysis indicated that the scale measured a single underlying construct of prolonged grief. More recently Prigerson et al. (2009) proposed a set of PGD symptom criteria, based on a diagnostic algorithm with a sensitivity of 1.00 and a specificity of 0.99. For a diagnosis of PGD, the algorithm stipulated yearning as a mandatory symptom and a minimum of five out of nine other symptoms: avoidance of reminders of the deceased; disbelief or trouble accepting the death; a perception that life is empty or meaningless without the deceased; bitterness or anger related to the loss; emotional numbness; feeling stunned, dazed, or shocked; feeling a part of oneself had died along with the deceased; difficulty trusting others; and difficulty moving on with life. Based on this diagnostic algorithm, , to assess PGD caseness and symptom levels, thus helping clinicians avoid pathologizing normal grief reactions. The PG-13 has been widely used (He et al., 2014; Lichtenthal et al., 2015; Litz et al., 2014; Tsai et al., 2015) and has been translated into several African, Middle Eastern, Asian and European languages, including Swedish. There have been several validation studies of PG-13 (Delalibera et al., 2011; Field et al., 2014; Gökler Danışman et al., 2017; Maciejewski et al., 2016; Tsai et al., 2018 ) but so far not in Sweden. The aim of this study was to examine the psychometric properties of the Swedish version of PG-13, in cancerbereaved parents, specifically the factor structure, the internal consistency, and other aspects of validity.
Methods

Design
This psychometric study of PG-13 was based on data from a nationwide Swedish postal survey.
Participants
Data were collected from parents of children who had died of cancer one to five years earlier. Potential participants (n = 530) were identified using the Swedish Childhood Cancer Registry and the Population Registry at the Swedish Tax Agency. The Swedish Childhood Cancer Registry is a national database with information on all children who receive a cancer diagnosis. The Registry also receives data from the Cause of Death Registry, which enabled the identification of those children who died as a result of their cancer. Their personal identification numbers could then be used to identify the parents through the Population Registry at the Swedish Tax Agency.
The inclusion criteria were: being a parent who lost a child (age 0-24 years) to childhood cancer (age at diagnosis 0-16 years) during the period August 2010-July 2015 in Sweden. Eligibility also required that the parent should live in Sweden and understand Swedish. Ethical approval for this study was obtained from the Regional Ethical Review Board in Stockholm, Sweden (no. 2015 /2183 ) and the study was conducted according to the Declaration of Helsinki.
Procedure
In September 2016, the identified parents who met the inclusion criteria (n = 512) were invited to participate by means of an information letter describing the study. The participants could e-mail or call the research group if they had questions or concerns. One week later both parents of each child were contacted separately by telephone, and asked if they would consent to participate. Some parents e-mailed us their consent after they received the letter. The parents for whom we had no telephone number received a letter asking them to contact us by telephone or e-mail. Those who did not respond to this request were sent a second information letter and contact request after one month. Seventy-six parents could not be reached, 63 declined and 373 parents consented to participate. The consenting parents were sent a questionnaire and a prepaid return envelope. Thus, no questionnaires were sent without consent. About two weeks after the questionnaires were sent out, thank-you cards were sent to all parents who had received a questionnaire. Parents who did not return the questionnaire within one month were contacted by telephone and asked if anything could be clarified. Out of 373 individuals who consented to participate, 232 (62.2%) returned the questionnaire. Comparison between responders (n = 232) and non-responders (n = 141) revealed no significant differences with regards to the parents' age at the time of the study, age at the time of the child's death, years passed since loss, child's gender and child's age at time of diagnosis and death (data not shown, p > 0.05), except for the parents' gender: the percentage of women was higher among responders than among non-responders (X 2 = 8.83, p < 0.05).
Measures
2.4.1. Prolonged Grief Disorder-13 (PG-13) The PG-13 was used to assess PGD (Prigerson et al., 2009 ). The PG-13 instrument contains 13 items: two items (items 3 and 13) on duration and impairment that are to be answered "yes" or "no", and 11 items assessing cognitive, behavioral and emotional symptoms, rated on a 5-point scale. Items 1, 2, 4 and 5 are rated on a frequency scale ranging from: "not at all" to "several times a day" (scoring 1-5), and items 6-12 are rated on an intensity scale ranging from "not at all" to "overwhelmingly" (scoring 1-5). To assess the presence of PGD, five criteria (A-E) must be met. These criteria include (A) an event criterion: the respondent has experienced loss; (B) a separation distress criterion: the respondent must experience grief related yearning at least daily; (C) a duration criterion: the symptoms of separation distress must be elevated at least 6 months after the loss; (D) cognitive, emotional and behavioral symptoms: the respondent must experience at least 5 symptoms based on items 4-11 at least "once a day" or "quite often" and (E) an impairment criterion: the respondent must have significant impairment in social, occupational or other important areas of functioning. PG-13 can be scored as a continuous measure by summing the symptom items and excluding the two duration and functional impairment items (Prigerson et al., 2009 ). These total scores, ranging from 11 to 55 are used in the current study. There are no officially recommended cut-off scores. The PG-13 was previously translated into Swedish by researchers at the National Centre of Disaster Psychiatry at Uppsala University. It was subsequently back-translated by a professional and approved by the original authors.
The Generalized Anxiety Disorder scale (GAD-7)
The GAD-7 was used to assess symptoms of generalized anxiety disorder (Kroenke et al., 2007) . It consists of 7 items, rated on a 4-point scale with response categories from "not at all" to "nearly every day", and the total score can range from 0 to maximum 21 points, with a higher score indicating a greater risk of Generalized Anxiety Disorder. Cronbach's α coefficient was 0.92 for the sample in this study.
The Montgomery-Åsberg depression rating scale (MADRS)
The MADRS (Montgomery and Åsberg, 1979; Svanborg and Asberg, 1994) was used to assess symptoms of depression. It consists of 9 items assessing sadness, inner tension, reduced sleep, reduced appetite, concentration difficulties, fatigue, inability to feel and pessimistic and suicidal thoughts. Each item is rated on a 6-point scale. The total score is calculated by summing the scores on the nine items and can range between 0 and 54, with a higher score indicating a greater risk of depression. Cronbach's α was 0.90 for the sample in this study.
The Posttraumatic Stress Disorder checklist for DSM-5 (PCL-5)
The PCL-5 (Blevins et al., 2015; Bovin et al., 2016; Weathers et al., 2013; Wortmann et al., 2016) was used to assess symptoms of Posttraumatic Stress Disorder (PTSD). The items refer to feelings and thoughts during the past month and to a specific event, which in this case is the loss of a child. The checklist consists of 20 items that can be divided into four subscales related to clusters B-D in DSM-5: Intrusion, Avoidance, Negative alterations in cognitions and mood and Alterations in arousal and reactivity. The items are rated on a 5-point scale with response categories from ''not at all'' to "extremely''. Total scores range from 0 to 80 with higher scores indicating more symptoms of PTSD and a preliminary cut-point score of 33 is suggested as indicating PTSD caseness (Wortmann et al., 2016) . The PCL-5 was translated into Swedish by the National Centre of Disaster Psychiatry at Uppsala University (2014) and shown to have good psychometric properties (Sveen et al., 2016) . For the sample in the present study Cronbach's α for total score was 0.94.
The Utrecht Grief Rumination Scale (UGRS)
The UGRS (Eisma et al., 2014) was used to measure grief-specific rumination, defined as recurrent, repetitive and self-focused thoughts about the causes and consequences of the loss and related to negative feelings. The scale consists of 15 items including five subscales. The items were rated on a 5-point scale with response categories from "never" to ''always'', with higher scores indicating more rumination. The UGRS was translated from Dutch and English into Swedish by two of the authors (LP and JS) and then back-translated by a professional translator. Cronbach's α for the total score was 0.92 for the sample in this study.
The study-specific questionnaire
The study-specific questionnaire was based on an earlier survey and contained questions on demographics, health care and family factors (Kreicbergs et al., 2004) . During the development of the study-specific questionnaire, eight face-to-face validation interviews with cancer-bereaved parents were conducted by the first author (LP). Following these validation interviews, some of the questions were adjusted. The questionnaire included one single item question on grief: Do you think you have worked through your grief? It was rated on 4-point scale with response categories from "no, not at all" to "yes, totally". This single item question has been used in earlier studies (Kreicbergs et al., 2007; Lannen et al., 2008; Lövgren et al., 2017; Sveen et al., 2014) .
Data analysis
Data analysis was performed with the statistical package IBM † SPSS † Statistical package version 22. Responders and non-responders were compared with Wilcoxon's rank-sum test and χ² analysis. Spearman correlation analyses and scatter plots were used to evaluate dependency of data because many parent dyads of the same child were included (i.e. 152 of the 323 parents in the study). However, the analysis indicated that these parents had responded independently. A principal component analysis (referred to as factor analysis) with oblique rotation was performed to examine the factor structure of PG-13. Initial criteria used to extract factors included Eigenvalues ≥ 1 and a visual evaluation of the scree plot. The limit for factor loading was set to 0.40 (Costello and Osborne, 2005) . At least 75.0% of the items in the PG-13 had to be completed for the participants to be included in the study, which meant that seven participants were excluded and thus in total 225 participants were included in the study. Fourteen participants had one missing item and these missing scores were imputed by replacing with the individuals' mean for all items completed. The internal consistency of PG-13 was analyzed with Cronbach's α coefficients and mean inter-item correlations (MIIC). A Cronbach's α of > 0.70 is regarded as satisfactory, whereas the recommended range of MIIC is 0.15-0.50. The MIIC is not affected by the number of items as opposed to Cronbach's α and thus provides additional information. Concurrent validity of PG-13 with the measures GAD-7, MADRS, PCL-5 and UGRS was assessed with Pearson's correlations. In addition, validity was assessed by analyzing correlations with known risk factors, such as age, gender (of both parent and deceased child) and time since loss.
Results
Characteristics of the sample
The sample comprised 133 (59.1%) mothers and 92 (40.8%) fathers. Demographics characteristics of the parents and deceased children are summarized in Table 1 . At the time of the study, the mean age of the parents was 46.02 (SD = 8.15) years, 196 (87.1%) parents were either employed or studying and 126 parents (56.0%) lived in an urban area.
The parents' average PG-13 score was 29.70 (SD = 9.54), the score range was 12-54 and 16.0% (n = 36) of the individuals met criteria for PGD caseness. The range of PG-13 scores among those meeting diagnostic criteria for PGD was 35 to 54, suggesting a preliminary cutoff score of 35 on PG-13, as it is the score most closely associated with meeting diagnostic criteria. The Kappa agreement between those meeting the diagnostic criteria and those scoring ≥ 35 on PG-13 was 0.56 (p > 0.001).
The mean score for each symptom item is shown in Fig. 1 , which shows that on a group level the participants scored highest on the item assessing "yearning" and second highest on "trouble accepting the loss". The lowest score was on "avoiding reminders of the deceased" and the second lowest score was on "distrusting others". The mean item score was 2.7 (SD = 0.86).
Scores on related measures
The mean scores on GAD-7 were 5.80 (SD = 5.26) and on MADRS 12.86 (SD = 9.29). The mean scores on PCL-5 were 21.30 (SD = 15.97) and on UGRS 36.46 (SD = 13.56). 
Factor structure
The results of the factor analysis indicated that the PG-13 items were best characterized as one factor. Although a first analysis provided two factors with an eigenvalue above one (5.33 and 1.12 respectively), the scree plot showed that the elbow of the curve was after the first component. Moreover, the component matrix showed stronger correlations for all items with the first component than with the second. Thus, a one factor solution was judged to be the best fitting model. A one factor analysis rendered a significant Bartlett's test of Sphericity (P < 0.001); the sampling adequacy was 0.88 (Kaiser-Meyer-Olkin) which is considered excellent (Field, 2013) . The one factor analysis explained 48.4% of the total variance. As seen in Table 2 , all items had loadings above 0.40, nine of the items had high loadings (range 0.64 −0.81) and two items -item 4 (avoid reminders) and item 8 (trust others) -had somewhat lower loadings, 0.45 and 0.59 respectively. The results suggest that the PG-13 was measuring a single underlying construct, i.e. prolonged grief.
Internal consistency
The internal consistency of PG-13 was good as measured with mean inter-item correlation (MIIC) and Cronbach's α coefficients (Clark and Watson, 1995) . The MIIC was 0.42 (range 0.22-0.74) which is very good and was highest between items 11 (numb) and 12 (life empty) (0.74), second highest between items 1 (yearning) and 2 (emotional pain) (0.72). MIIC was lowest between 4 (avoiding reminders) and 7 (trouble accepting) as well as between 4 and 11 (life empty) (both 0.22). The Cronbach's α of PG-13 was high (α = 0.89). The internal consistency of the scale did not improve when examining Cronbach´s α values "if item is deleted", except that it improved slightly from 0.888 to 0.892 if item 4 (avoid reminders) was deleted. This is in line with the results of the factor analysis, that all items of the PG-13 are good indicators of the underlying construct i.e. prolonged grief.
Validity
The concurrent validity of PG-13 was assessed in relation to other measures, and statistically significant correlations were found with all of them (Table 3 ). The strongest correlation was with PCL-5 total; the correlations with the PCL-5 subscales were moderate to strong, of which the correlation with the Avoidance subscale was weakest. The correlation with GAD-7 was moderate, whereas there were strong correlations with MADRS and UGRS. There was a somewhat weaker correlation between the single-item grief question and PG-13, indicating discriminant validity. There were significant correlations between PG-13 and the child's age both at diagnosis and at time of death, and also with the parent's gender (mothers reported higher scores). There were no significant correlations between PG-13 total score and time since loss or parent's age.
Discussion
This study shows that the Swedish version of the PG-13 has satisfactory psychometric properties in a sample of parents who had lost their child to cancer 1-5 years previously. PG-13 showed a good internal consistency, which indicates that the items of PG-13 measure the same general construct. The results of the factor analysis showed a onefactor solution to be the best fit model, which indicates that PG-13 measures the underlying construct prolonged grief. This is in line with the study by Prigerson et al. (1995b) showing a unidimensional factor structure of prolonged grief. The factor analysis showed that the two items with lowest factor loadings were items 4 (avoidance of reminders) and 8 (distrust others). During the face to face validation, parents expressed a risk that these two questions might be misunderstood, but the items were not changed as they belong to a standard instrument. PG-13 item 8 inquired about distrusting others and the parents stated that they did not understand why distrust was relevant in their grief. Regarding item 4 (avoidance) the participants may have intended to show in their answer that they do want to be reminded of the child but try to avoid being reminded about the loss of the child. This slight shift in interpretation might explain the lower loadings of the items. The lower loading on the avoidance-item is consistent with previous studies (Boelen et al., 2010; Boelen et al., 2003; Prigerson et al., 1999) . Boelen et al. (2010) found a low factor loading (0.26) on the avoidance-item in ICG and Prigerson et al. (1999) found that avoidance was the least informative item. This indicates that avoidance is a weak marker of PGD. On the other hand, the low loadings on the avoidance items do help to distinguish grief from trauma by showing that, unlike a fear response in PTSD, PGD is more about attachment and separation anxiety, meaning fear of separation and not of harm to self or others.
The correlation between scores for PG-13 and GAD-7, MADRS and PCL-5 indicates that PG-13 is complementary, although the conditions these instruments measure often overlap. Several studies confirm that PGD is distinct from other possible bereavement-related disorder such as PTSD and depression (Boelen et al., 2010; Prigerson et al., 1995a; Prigerson et al., 1995b) . Prolonged grief and symptoms of PTSD are known to correlate to some extent (He et al., 2014; Murphy et al., 2003) which was confirmed in this sample, as the strongest correlations were between PG-13 scores and PCL-5 total score. Boelen et al. (2010) examined the symptoms of PGD, depression and PTSD and found that PGD is a distinct clinical entity. According to Friedman (2012) and others it is sometimes hard to tell the difference between grief and depression, since many symptoms such as sadness, tearfulness, insomnia, and decreased appetite are similar. Noticeable differences, however, are low self-esteem or feelings of worthlessness, both wellknown distinctive symptoms of depression. The explicit and persistent suicidal ideation typical of major depression is uncommon in grief, although bereaved persons may sometimes in their yearning fantasize about being reunited with a lost loved one through death (Friedman, 2012) .
In the current study, there was a high correlation between PGD and grief rumination, which is repetitive and recurrent thinking about the causes and consequences of a loss and loss-related negative emotions. Reflection and adaptive rumination is usual and unproblematic in adverse life events and grief, while the more brooding way of thinking can become a maladaptive way of coping both in depression and prolonged grief (Eisma et al., 2015; Eisma and Stroebe, 2017; Marroquín et al., 2010) . The current study showed significant correlations between older age of the child and higher levels of prolonged grief symptoms, which is in line with earlier studies (Kreicbergs et al., 2004; Sirkiä et al., 2000; van der Geest et al., 2014) . Female gender of the bereaved was positively correlated with PG-13 scores, which was also shown in a recent study in Dutch, German and Danish samples where prolonged grief was shown to be more prevalent among women than men (Kersting et al., 2011; Li et al., 2003; van der Geest et al., 2014; Wijngaards-de Meij et al., 2005) .
The prevalence rate of PGD in this study was 16.0%, which is higher than the 12. 0% Lichtenthal et al. (2015) found in a similar sample. Our samples' prevalence rate is also higher than seen in a recent metaanalysis on 14 studies, reporting a pooled prevalence rate of 10.3% in the adult bereaved population (Lundorff et al., 2017) . The different prevalence rates may be due to different sample populations (most common were spousal or parental bereavement, only 5.2% had lost a child) and to varying time spans (M = 6.7-117.1 months) since loss.
The study has some limitations. One is that there were no data available on the mental health of non-responders, which limits the generalizability of the results. Another limitation is that the results are based on self-reported data and no clinical assessment interviews were conducted. Thus, validation studies in clinical samples would be of value. In addition, the findings of this study may not generalize to studies using PGD criteria per Maercker et al. (2013b) . A third limitation is that only 62.2% of the parents who agreed to participate returned the questionnaires. However, it is the first study to examine the psychometric properties of PG-13 in a Swedish population of parents who lost a child to cancer. Other strengths include the essentially equal gender distribution among responders and the small number of missing responses in the questionnaire.
Conclusion
This study provides support for the use of the Swedish version of PG-13 in bereaved parents as a screening tool for PGD. The PG-13 was shown to be a reliable scale for the assessment of individuals at risk for developing PGD with high scores on internal consistency. The associations between the PG-13 total score, the level of self-reported symptoms of depression, anxiety and PTSD provided evidence in support of the instrument's concurrent validity.
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